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Description 

Technical Field of the Invention 

The present invention relates to electrophoretic dis- 
play panel apparatus and methods for fabricating same, 
and more particularly, to a triode-type electrophoretic 
display panel having an improved grid insulator config- 
uration permitting more efficient electrical connection to 
display driver circuitry. 

Background Art 

A variety of electrophoretic display panels are now 
known. Of most direct pertinence to the present inven- 
tion are those shown and described in U.S. Patent No. 
4,655,897 entitled "Electrophoretic Display Panels and 
Associated Methods", U.S. Patent No. 4,742,345, enti- 
tled "Electrophoretic Display Panel Apparatus and 
Methods Therefor", U.S. Patent No. 4,772,820 entitled 
'Monolithic Flat Panel Display Apparatus" and WO 
92^15982 (U.S. Patent Application No. 667,630 entitled 
ELECTROPHORETIC DISPLAY PANEL WITH PLU- 
RAL ELECTRICALLY INDEPENDENT ANODE ELE- 
MENTS, (CopyTele 3.0-17) filed on March 11, 1991). 
Each of the foregoing U.S. Patents as well as the appli- 
cation referred to, is in the name of Frank J. DiSanto 
and Denis A. Krusos, the inventors herein, and are as- 
signed to the assignee herein, Copytele, Inc. The dis- 
play panels shown in the foregoing patents and appli- 
cation operate upon the same basic principle, viz., if a 
suspension of electrically charged pigment particles in 
a dielectric fluid is subjected to an applied electrostatic 
field, the pigment particles will migrate through the fluid 
in response to the electrostatic field. Given a substan- 
tially homogeneous suspension of particles having a 
pigment color different from that of the dielectric fluid, if 
the applied electrostatic field is localized it will cause a 
visually observable localized pigment particle migration. 
The localized pigment particle migration results either 
in a localized area of concentration or rarefaction of par- 
ticles depending upon the sign and direction of the elec- 
trostatic force and the charge on the pigment particles. 
The electrophoretic display apparatus taught in each of 
the foregoing U.S. Patents are trtode type displays hav- 
ing a plurality of independent, parallel cathode conduc- 
tor members deposited in the horizontal on one surface 
of a glass viewing screen. A layer of insulating photore- 
sist material deposited over the cathode members and 
photoetched down to the cathode members to yield a 
plurality of insulator strips positioned at right angles to 
the cathode members, forms the substrate for a plurality 
of independent, parallel grid conductor members run- 
ning in the vertical direction. A glass cap member forms 
a fluid-tight seal with the viewing window along the cap's 
peripheral edge for containing the fluid suspension and 
also acts as a substrate for the anode which is a con- 
ductor layer deposited on the interior flat surface of the 



cap. The term "cap" is used in its broadest sense as the 
cap member may include a glass sheet used as the an- 
ode with a peripheral seal joining the anode to the grid- 
cathode assembly. Such structure is seen in the above- 

5 noted patents. When the cap is in place, the anode sur- 
face is in spaced parallel relation to both the cathode 
members and the grid members. Given a specific par- 
ticulate suspension, the sign of the electrostatic charge 
which will attract and repel the pigment particles will be 

'0 known. The cathode member voltage and the grid mem- 
ber voltage can then be ascertained such that when a 
particular voltage is applied to the cathode and another 
voltage is applied to the grid, the area proximate their 
intersection will assume a net charge sufficient to attract 

15 or repel pigment particles in suspension in the dielectric 
fluid. Since numerous cathode and grid lines are em- 
ployed, there are numerous discrete intersection points 
which can be controlled by varying the voltage on the 
cathode and grid members to cause localized visible re- 

20 gjons of pigment concentration and rarefaction. Essen- 
tially then, the operating voltages on both cathode and 
grid must be able to assume at least two states corre- 
sponding to a logical one and a logical zero. Logical one 
for the cathode may either correspond to attraction or 

25 repulsion of pigment. Typically, the cathode and grid 
voltages are selected such that only when a first voltage 
difference appears at a particular intersection point, 
then a sufficient electrostatic field will be present at the 
intersection to cause the writing of a visual bit of infor- 

30 mat ion on the display. The bit may be erased when a 
second state occurs. In this manner, digitized data can 
be displayed on the electrophoretic display. 

The electrophoretic displays described above uti- 
lize numerous electrically and physically independent 

35 cathode and grid members. For example, an 8 1/2" X 
11 " display screen with a resolution of 200 lines per inch 
has 2,200 horizontal cathode row members and 1,700 
vertical column grid members. In general it is desirable 
to have the greatest number of horizontal and vertical 

40 members with the smallest possible width. This results 
in increased resolution and screen brightness, i.e., the 
more coordinates, the greater the resolution, the smaller 
the width of each element, the less the electrophoretic 
effect is obscured. Thus, the electrophoretic display 

•tf raises a technical challenge that is common in the field 
of densely-packed miniaturized electrical devices, viz., 
while it is possible, using photoetching techniques and 
the like, to create extremely small circuit components, it 
is sometimes difficult to make the numerous electrical 

so connections necessary to integrate the miniature com- 
ponents, in this case, the cathode and grid members 
and the display drivers, into a circuit. A variety of tech- 
niques to facilitate connection of miniature components 
have been developed. For example, U.S. Patent No. 

55 4,772,820 teaches an improved means for connecting 
numerous miniature cathode and grid members to dis- 
play drivers. In accordance with that patent the ends of 
the cathode and grid members resident upon the sur- 
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face cf the glass viewing screen of the display are me- 
talized and grouped into a pattern which is adapted to 
electrically connect to mating output contacts of a driver 
circuit that is bonded to the screen at a predetermined 
aligned location. The bonding of the respective mating 
contacts is performed using wire bonding techniques 
which can be automated to yield quick and efficient con- 
nections. In yet a further aspect of the '820 patent, the 
inputs to the driver circuit are also wire bonded to pat- 
terned input conductors provided on the surface ot the 
screen, thus yielding a substantially monolithic display 
screen having integral associated driver circuits. 

Both U.S. Patent No. 4 : 742,345 and 4,772,820 uti- 
lize a grid comprised of numerous electrically and phys- 
ically independent elements which supply the horizontal 
coordinate for each displayable location. The grid ele- 
ments in the foregoing patents are spaced away from 
the cathode elements by an insulation layer. 

U.S. Patent No. 4,772,820 teaches that a connec- 
tion between the grid elements on one plane and screen 
surface resident driver circuitry may be made by wire 
bonding, wherein a wire segment traverses the distance 
between, and is bonded at" either end to, a grid element 
and a driver circuit terminal. This wire bonding technique 
is compromised, however, in that the photoresist layer 
underlying the grid elements is deformable under the 
pressure of the wire bonding machine and does not, 
therefore, make an optimal bond either in terms of 
strength of bond or ease of making it. 

The Application cited above, on the other hand, sets 
forth an alternative display structure utilizing an electri- 
cally equipotential grid having only a single electrical 
connection and an anode with a plurality of discrete el- 
ements. While the device taught in the aforementioned 
application is certainly a solution to the connection prob- 
lem, the present invention is directed to displays having 
a grid comprised of multiple discrete elements rather 
than a monolithic or monopotential grid. 

It is therefore an object of the present invention to 
provide an electrophoretic display which provides an im- 
proved conductor pathway from the plane of the grid to 
that of the viewing screen whereon driver circuitry re- 
sides. 

It is a further object to provide a stable base to ex- 
pedite wirebonding of display elements to display cir- 
cuitry. 

It is yet another objective to provide an electro- 
phoretic display which is easier and more economical 
to produce by simplifying the connection of the numer- 
ous vertical display elements to their respective driver 
circuits. 

Disclosure of the Invention 

The problems and disadvantages associated with 
conventional electrophoretic displays are overcome by 
the electrophoretic display defined in claim 1 and the 
method of making such a display as defined in claim 1 2. 



The electrophoretic display of the present invention in- 
cludes a fluid-tight envelope for containing electro- 
phoretic fluid and having a planar portion thereof which 
is at least partially transparent. The fluid has pigmented 

5 particles suspended therein. A plurality of elongated 
substantially parallel horizontal conductor members are 
deposited upon the planar portion and contained within 
the envelope, along with a plurality of elongated sub- 
stantially parallel vertical conductor members. A plural- 
ity of elongated insulator strips are interposed between 
and electrically insulate the horizontal members from 
the vertical members, the strips being affixed to both. 
Each of the strips support a corresponding vertical 
member thereon a selected distance from the horizontal 

?s members and tapers at least one end thereof such that 
the vertical member contacts the planar portion proxi- 
mate the tapered end. The horizontal and vertical mem- 
bers form a matrix with a plurality of intersections, each 
of the members being selectively electrically chargeable 

20 to induce movement of the particles within the fluid. The 
particles are at least partially visible through the planar 
portion of the envelope. 

Further embodiments of the invention are defined 
in the dependent claims. 

25 

Brief Description of the Drawings 

For a better understanding of the present invention, 
reference is made to the following detailed description 

30 of an exemplary embodiment considered in conjunction 
with the accompanying drawings, in which: 

FIG. 1 is an exploded perspective view of a triode- 
type electrophoretic display in accordance with an ex- 
emplary embodiment of the present invention. 

35 FIG. 2 is a fragmental cross -sectional view of the 
faceplate portion of the device shown in FIG. 1 taken 
along section line II -II and looking in the direction of the 
arrows. 

FIG. 3 is a fragmental cross-sectional view of a 
40 faceplate like that shown in FIG. 2, but in accordance 
with a prior configuration as shown, e.g., in U.S. Patent 
No. 4,772,820. 

FIG. 4 is a plan view of a mask for effecting the ta- 
pering grid insulator shown in FIG. 2. 

FIG. 5 is a diagrammatic depiction of a step in the 
photoetching operation utilizing the mask shown in FIG. 
4 to form the tapering grid insulator shown in FIG. 2. 

Best Mode for Carrying Out the Invention 

50 

FIG. 1 shows the rear side of an electrophoretic dis- 
play panel 10 as exemplified, e.g., by U.S. Patent No. 
4,742,345 to Di Santo et al. , this patent showing the gen- 
eral construction and components of an electrophoretic 
55 display panel. The panel 1 0 includes a faceplate 1 2, typ- 
ically formed from glass, which serves as a substrate 
upon which is deposited a plurality of independent, elec- 
trically conductive cathode members 14 (horizontal 
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rows) using conventional deposition and etching tech- 
niques. It is preferred that the cathode members 14 be 
composed of Indium Tin Oxide (\TO) as set forth in U. 
S. Patent No. 4742,345. A plurality of independent grid 
conductor members 16 are superimposed in the hori- 
zontal over the cathode members 14 and are insulated 
therefrom by an interstitial photoresist layer 1 8 (see FIG. 
2). The grid members 16 may be formed by coating the 
photoresist layer 18 with a metal, such as nickel, using 
sputtering techniques or the like and then selectively 
masking and etching to yield the intersecting but insu- 
lated configuration shown in FIGS. 1 and 2. Each cath- 
ode and grid member 14, 16 terminates at one end in a 
contact pad or is otherwise adapted to permit connec- 
tion to display driver circuitry figuratively depicted as ref- 
erence no. 19, as ^-all be more fully described below. 
In the embodimen J own, the representative driver cir- 
cuit 1 9 is bonded u a faceplate 1 2 in accordance with 
the teachings of U Patent No. 4,772.820. An actual 
display would utilize numerous such circuits as de- 
scribed in U.S. Patent No. 4,772,820. An anode cap 20 
is sealably affixed to the faceplate 1 2 and over the cath- 
ode and grid members 14 and 16 to form an envelope 
for containing the dielectric fluid/pigment particle sus- 
pension. The anode cap 20 is formed from an insulating 
material, such as glass, and has an inner surface coat- 
ing of conductor material to form the anode. Thus, by 
applying voltages to the cathode and grid members 14 
and 16 and the anode 20, suspended pigment particles 
in the dielectric fluid can be made to accumulate near, 
or disperse from, the intersections of selected cathode 
and grid members 1 4 and 1 6 to translate these voltages 
into a visible display. 

The discrete cathode and grid members 1 4 and 1 6 
of the electrophoretic display 1 0 can assume a variety 
of voltages during operation for controlling the display 
operations of erase, hold and write at the numerous 
points of intersection defining a cathode/grid matrix. A 
workable panel would have a large number of intersec- 
tions, e.g., 2,200 X 1 ; 700 or a total of 3,740,000 sepa- 
rately addressable intersection points. For ease of illus- 
tration, however, a small set of discrete cathode and grid 
elements are shown in the figures. The dimensions of 
the respective elements have also been greatly en- 
larged for illustration and are not necessarily in propor- 
tion to an actual operational device. More verisimilar il- 
lustrations of electrophoretic displays, their components 
and electrical circuitry can be seen by referring to U.S. 
Patents Nos. 4,742,345 and 4,772,320, each being 
awarded to the inventors herein. 

FIG. 2 shows the faceplate 1 2 of the electrophoretic 
display 10 of FIG. 1 in cross-section. The faceplate is 
preferably formed from glass and serves as a substrate 
upon which is deposited a plurality of independent elec- 
trically conductive cathode members 14. The layer of 
photoresist 18 insulates a plurality of grid elements 16 
from the cathode elements. The photoresist 1 8 is etched 
down to the cathode members 1 4 to form strips of insu- 



lator which underlie the separate grid elements 16 by 
an operation set forth fully in U.S. Patent No. 4,742.345. 
In this view, four cathode elements 14 are visible and 
only a single grid element 16 is depicted. In order to fa- 
5 cilitate connection of the cathode 14 and grid 16 ele- 
ments of the display to display driver circuitry 19, the 
ends of the cathode members 1 4 are metalized, or coat- 
ed with a metal or metals, in preparation for connection. 
FIG. 2 shows two metal layers 14 and 22. The first 14 
w is an ITO layer, and the second 22. a wire bonding layer 
of, e.g., chrome or aluminum. The grid members 16 are 
formed of a wire bonding metal, e.g., chrome or alumi- 
num. A wire loop 30 electrically connects the grid ele- 
ment 16 to the device driver circuitry 19. 
1$ An inventive aspect of the present invention can be 
appreciated by comparing the insula 3 and grid 16 
configuration shown in FIG. 2 with tr- >own in FIG. 3 
which depicts a photoresist layer nape as was 
taught, e.g., in U.S. Patent No. 4,772 . In FIG. 3, the 
20 insulator layer 18 comes to an abru.-. ^nd coterminal 
with the grid element 16. This results in a grid contact 
which is spaced an appreciable distance from the face- 
plate 12 and the device driver circuitry 19. Further, the 
grid element 16 is supported at the contact end by insu- 
25 lating photoresist material 18, which is deformable. 
When bonding is performed, the pressure exerted by the 
bonding machine to assist in affixing the wire loop 30 to 
the grid 1 6 is absorbed by a deformation of the insulator 
layer 18. Thus the bond is compromised and the proc- 
30 ess may have to be repeated by the bonding machine 
operator. Upon reexamining FIG. 2, it can be appreciat- 
ed that the insulating photoresist layer 18 shown therein 
is sloped to permit the grid member 16 to descend from 
a plane above the faceplate 12 to the faceplate itself. 
35 This allows the contact end of the grid element 16 to 
reside on the hard glass of the faceplate 12, assuring a 
firm support for the contact when subjected to the pres- 
sure of the bonding machine and a good bond. 

FIG. 4 shows a representative mask 32 which could 
40 be employed to create the tapered insulation layer 18 
discussed above and shown in FIG. 2. The mask 32 is 
preferably made ftom glass and has one side partially 
coated with a reflective coating 34, e.g., chromium. The 
mask 32 shown is left uncoated along a portion 36 of 
4$ one edge and in this area is clear. The clear portion 36 
of the mask 32 will be positioned over that area of insu- 
lator 18 that is to be sloped down to the faceplate 12. 
The positioning of the mask 32 during the exposure of 
the photoresist 18 can be more easily visualized by ex- 
so amining FIG. 5. 

FIG. 5 illustrates the selective and graduated re- 
moval of photoresist insulator 18 along one edge, by 
light exposure. Prior to performing the light exposure 
step illustrated, ITO cathode members 1 4 are formed on 
ss the faceplate 12 as described above. The photoresist 
insulator layer 18 is then applied by spin coating to a 
thickness of, e.g., 3.5 to 4.0 microns. If Shipley 
#1400-33 photoresist, manufactured by the Shipley 
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Company, Inc. of Newton. Massachusetts is employed, 
a spinning rate of around 1,500 RPM will provide this 
thickness. This type of photoresist material is positive 
acting, i.e., that which is exposed to light is subject to 
removal by developer. The photoresist covered face- 5 
plate 1 2 is then pre-baked at 95 degrees Centigrade for 
30 minutes. The coated faceplate 12 and mask 32 are 
then placed in a light exposure chamber. The mask 32 
is positioned between the coated faceplate and light 
source at a distance therefrom to produce a graduated '0 
light intensity at a selected edge of the photoresist to 
render a sloping edge on the resist. The reflective coat- 
ing 34 of the mask 32 points upwards towards the light 
and the clear portion 36 is positioned proximate the re- 
sist 18 that is to be removed and/or tapered. Upon ex- *5 
posure to light, those areas of photoresist 18 which are 
exposed to the strongest flux will be removed in their 
entirety and those areas having minimal exposure will 
be only slightly effected. At the edge of the reflective por- 
tion 34 of the mask 32, the light rays are refracted and 20 
dispersed upon passage through the clear portion 36. 
A range of light intensities is therefore produced upon 
the exposed resist 18, depending upon its position rel- 
ative to the edge of the reflective layer 34. This situation 
is depicted in FIG, 5 by the vectors generated from a . 2s 
single ray of incident light passing through the clear area 
36 proximate the reflective coating 34 edge. After the 
resist 18 is exposed, it is developed by developer. In 
order to provide a suitable substrate for depositing grid 
metal, the structure produced in the preceding steps 30 
must be thoroughly washed, especially in the area 
where resist has been removed. One method of accom- 
plishing this is by rinsing the piece thoroughly in deion- 
ized water. The piece is then plasma etched in oxygen 
sufficiently to remove about 1 ,500 Angstroms from the 
surface. In a plasma etching machine, such as a Ma- 
gastrip G # manufactured by Drytek Co. of Wilmington, 
Massachusetts, modified for parallel plate etching, a 
time of one minute at a chamber pressure of 100 mi- 
crons per square centimeter, a flow rate of 1 0 cubic cen- *Q 
timeters per minute and a power density of about 1 .6 
watts per square centimeter is sufficient. The piece is 
then placed in an oven and baked at temperatures ram- 
ping up to 180 degrees Centigrade at 3 degrees Centi- 
grade per minute. It is then baked at 180 degrees Cen- 
tigrade for 90 minutes. The foregoing process yields a 
clean, flat photoresist insulator layer having a sloping 
edge where it was exposed to light through the clear por- 
tion of the mask. The individual grid members 16 are 
then formed on top of this layer by first sputtering on a so 
layer of chrome or other suitable metal, such as nickel, 
about 3000 Angstroms thick. The chrome layer is cov- 
ered by a layer of photoresist which is masked, exposed 
and developed and soon, all as described in U.S. Patent 
No. 4,742,345 pertaining to the formation of the individ- ss 
ual grid elements. Thus, the insulation layer 18, having 
a configuration as shown in FIG. 2 is formed, permitting 
wire bonding to grid elements 16 that are supported at 



their contact end by the glass faceplate 12 rather than 
a photoresist layer 19. 

It should be understood that the embodiments de- 
scribed herein are merely exemplary and that a person 
skilled in the art may make many variations and modifi- 
cations without departing from the scope of the invention 
as defined in the appended claims. 



Claims 

1. An etectrophoretic display comprising: 

(a) a fluid tight envelope having a planar portion 
(12) thereof which is at least partially transpar- 
ent; 

(b) an electrophoretic fluid contained within 
said envelope, said fluid having pigmented par- 
ticles suspended therein; 

(c) a plurality of elongated, substantially paral- 
lel first conductor members (14) deposited up- 
on said planar portion and contained within said 
envelope; 

(d) a plurality of elongated substantially cop la- 
nar second conductor members (1 6), said sec- 
ond conductor members extending in a direc- 
tion perpendicular to said first conductor mem- 
bers wherein said first and second conductor 
members define a matrix with a plurality of in- 
tersections and wherein said first and second 
conductor members are selectively electrically 
chargeable to induce movement of said parti- 
cles within said fluid, said particles being at 
least partially visible through said planar por- 
tion of said envelope; and 

(e) a plurality of elongated grid insulator strips 
(18) interposed between and electrically insu- 
lating said first conductor members (14) from 
said second conductor members (16), each of 
said strips separating a respective first conduc- 
tor member from the second conductor mem- 
bers by a selected distance, 
characterized in that each of said insulator 
strips (18) has at its end portion a downwardly 
sloping edge surface and a base surface por- 
tion proximate said downwardly sloping edge 
surface such that the thickness of the strip is 
reduced towards its end, wherein said base 
surface is supported by said planar portion and 
a continuous surface portion of each second 
conductor member is in contact with and sup- 
ported by both said downwardly sloping edge 
and said planar portion. 

2. The device of Claim 1, wherein said envelope in- 
cludes a cap (20) member having an end wall and 
side walls, said side walls defining a hollow within 
said cap member, said end wall coated with a con- 
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ductor layer selectively chargeable to induce move- 
ment of said pigment particles, said side walls being 
sealingly affixed to said planar portion to form said 
fluid-tight envelope. 

3. The device of Claim 2, wherein said electrophoretic 
display is a triode-type device, said conductor layer 
being the anode, said first members constituting the 
cathode and said second members constituting the 
grid. 

4. The device of Claim 3, wherein said planar portion 
is a glass faceplate having a surface area larger 
than that covered by said cap, such that a border 
area of said faceplate extends beyond said cap and 
said fluid. 

5. The device of Claim 4, wherein each of said plurality 
of first members and each of said plurality of second 
members have an end electrically connectable to 
an associated voltage source, said connectable 
end extending beyond said cap and said fluid. 

6. The device of Claim 5, further including display driv- 
er circuitry (1 9) affixed to said faceplate on said bor- 
der area, said circuitry connecting to said connect- 
able ends of said second members and said first 
members. 

7. The device of Claim 6, wherein said connectable 
ends are wire bonded to said display driver circuitry. 

8. The device of Claim 7, wherein all said connectable 
ends are supported by said glass faceplate. 

9. The device of Claim 8, wherein said connectable 
ends of said first members are metatized. 

10. The device of Claim 9, wherein said connectable 
ends of said second members are metalized. 

11. The device of Claim 10, wherein said insulator strips 
are photoresist. 

12. A method for making an electrophoretic display 
having a glass faceplate (12) with a plurality of elon- 
gated substantially parallel first conductor members 
(1 4) deposited thereon, a plurality of elongated sub- 
stantially parallel second conductor members (16), 
and a plurality of elongated insulator strips (18) in- 
terposed between and electrically insulating said 
first members from said second members, said 
strips affixed to said first members and to said sec- 
ond members and each of said strips supporting a 
corresponding second member thereon a selected 
distance from said first members and having at its 
end portion a downwardly sloping edge surface and 
a base surface portion proximate said downwardly 



sloping edge surface such that the thickness of the 
strip is reduced towards its end. wherein said base 
surface is supported by said faceplate (12) and a 
continuous surface portion of each second conduc- 
5 tor member is in contact with and supported by said 
downwardly sloping edge and by said faceplate, 
comprising the steps of: 

(a) forming said first members (14) upon a sur- 
10 face of said faceplate (12); 

(b) applying a layer of photoresist to said sur- 
face; 

(c) exposing said layer to light; 

(d) simultaneously with said step of exposing, 
is controlling the areas of said layer exposed to 

light with a mask (32), said mask having a por- 
tion thereof which partially and graduatedly 
shades a selected area of photoresist to pro- 
duce a downwardly sloping edge thereon when 
20 developed; 

(e) developing said exposed photoresist; 

(f) applying a layer of conductor material onto 
said developed photoresist; and 

(g) etching said conductor material and said un- 
2S derlying photoresist to form said second mem- 
bers ( 1 6) and said insulator strips (18) such that 
a continuous portion of each second member 
is disposed on a downwardly sloping edge sur- 
face defined of a corresponding insulator strip 

30 and on said faceplate. 

13. The method of Claim 12, wherein said mask is 
formed from a transparent material partially coated 
with an opaque substance leaving a portion of said 

3S mask transparent to light and wherein said opaque 
coating is positioned toward the light during said si- 
multaneous steps of exposing and controlling. 

14. The method of Claim 13, wherein said mask is po- 
40 sitioned relative to said light and said photoresist 

such that light passing through said transparent 
portion of said mask proximate said opaque coating 
is transmitted through said mask with a graduated 
flux intensity ranging from approximately zero to full 
45 luminous intensity, the intensity increasing with in- 
creasing distance from said opaque portion. 

15. The method of Claim 14, wherein said graduated 
flux intensity is attributable to refraction and diffu- 
se sion of light within said transparent portion of said 

mask. 

16. The method of Claim 1 2, wherein said layer of pho- 
toresist is applied by spin coating and further includ- 

55 in g the step of p re-baking said faceplate and said 
photoresist after said step of applying said layer of 
photoresist 
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17. The method of Claim 15 wherein said spin coating 
is performed at a spinning rate of approximately 
1,500 RPM and said layer has a thickness of ap- 
proximately 3.5 to 4.0 microns. 

18. The method of Claim 16. wherein said step of pre- 
baking is at approximately 95 degrees Centigrade 
for approximately 30 minutes. 

19. The method of Claim 1 2, further including the steps 
of washing and oxygen plasma etching said devel- 
oped photoresist prior to said step of applying said 
layer of conductor material. 

20. The method of Claim 1 9, wherein said step of wash- 
ing is in deionized water and said step of plasma 
etching is performed for approximately 1 minute at 
a chamber pressure of about 100 microns per 
square centimeter, a flow rate of approximately 10 
centimeters 3 per minute and a power density of 
about 1 .6 watts per centimeter 2 . 

21. The method of Claim 1 9, further including the step 
of baking said faceplate and said photoresist after 
said step of plasma etching. 

22. The method of Claim 21, wherein said baking is at 
a temperature ramping up from room temperature 
to a temperature of about 180 degrees Centigrade 
at a ramping rate of 3 degrees Centigrade per 
minute, then baking at 160 degrees Centigrade for 
90 minutes. 

23. The method of Claim 1 4. wherein said layer of pho- 
tresist is applied by spin coating, and further includ- 
ing the steps of pre-baking said faceplate and said 
photoresist after said step of applying said layer of 
photoresist, washing and oxygen plasma etching 
said developed photoresist prior to said step of ap- 
plying said layer of conductor material, and baking 
said faceplate and said photoresist after said step 
of plasma etching. 

24. The method of Claim 23, wherein said spin coating 
is performed at a spinning rate of approximately 
1 ,500 RPM and said layer of photoresist has a thick- 
ness of approximately 3.5 to 4.0 microns, wherein 
said step of pre-baking is at approximately 95 de- 
grees Centigrade for approximately 30 minutes, 
wherein said step of washing is in deionized water, 
wherein said step of plasma etching is performed 
for approximately 1 minute at a chamber pressure 
of about 100 microns per square centimeter, a flow 
rate of approximately 10 centimeters 3 and a power 
density of about 1.6 watts per centimeter 2 , and 
wherein said baking is at a temperature ramping up 
from room temperature to a temperature of about 
180 degrees Centigrade at a ramping rate of 3 de- 



grees Centigrade per minute, then baking at 180 
degrees Centigrade for 90 minutes. 



5 Patentanspruche 

1. Elektrophoretisches Display mit: 

(a) einer flussigkeitsdichten Umhullung mit ei- 
w nem ebenen Abschnitt (12), der mindestens 

teilweise transparent ist; 

(b) einem in besagter Umhullung enthaltenen 
elektrophoretischen Fluid, in welchem pigmen- 

1$ tierte Partikel schweben; 

(c) einer Vielheit von langtichen, im wesentli- 
chen ersten Leiterelementen (14), die auf be- 
sagtem ebenem Abschnitt abgelagert und in 

20 besagter Umhullung enthalten sind; 

(d) einer vielheit von langlichen, im wesentii- 
chen parallelen koplanaren zweiten Leiterele- 
menten (16), die sich in einer senkrecht zu be- 

25 sagten ersten Leiterelementen liegenden Rich- 

tung erstrecken, wobei besagte erste und zwei- 
te Leiterelemente eine Matrix mit einer Vielheit 
von Schnittpunkten definieren und wobei be- 
sagte erste und zweite Leiterelemente setektiv 

30 eiektrisch aufgeladen werden konnen, um eine 

Bewegung besagter Partikel in besagtem Fluid 
zu veranlassen, wobei besagte Partikel minde- 
stens teilweise durch den ebenen Abschnitt be- 
sagter Umhullung sichtbar sind; und 

35 

(e) einer Vielheit von langlichen Gitterisolati- 
onsstreifen (18), die zwischen besagten ersten 
Leiterelementen (14) angeordnet sind und die- 
se von besagten zweiten Leiterelementen (16) 

40 isolieren, wobei jeder Streifen jeweils ein erstes 

Leiterelement um einen vorgegebenen Ab- 
stand von den zweiten Leiterelementen trennt, 
dadurch gekennzeichnet, daft besagte isolati- 
onsstreifen (18) am Endabschnitt jeweils eine 

45 nach unten geneigte Randflache und einen 

Grundflachenabschnitt neben besagter nach 
unten geneigter Randflache haben, soda3 die 
Dicke des Streifens in Richtung des Endes ab- 
nimmt, wobei besagte Grundflache durch be- 

so sagten ebenen Abschnitt gestOtzt wird und ein 

kontinuierlicher Flachenabschnitt jedes zwei- 
ten Leiterelements in Kontakt mit besagtem 
nach unten geneigtem Rand und besagtem 
ebenem Abschnitt ist und durch diese gestutzt 

55 wird. 

2. Vorrichtung nach Anspruch 1 , wobei besagte Um- 
hullung ein Kappenelement (20) mit einer Endwan- 



7 



13 



EP 0 586 545 B1 



14 



dung und Seitenwandungen aufweist, besagte Sei- 
tenwandungen Hohlungen in besagtern Kappen- 
element bilden, besagte Endwandung mil einer Lei- 
terschicht beschichtet ist, die zur Veranlassung der 
Bewegung besagter Pigmentpartikel selektiv auf- 5 
geladen werden kann und besagte Seitenwandun- 
gen zur Bildung besagter flussigkeitsdichter Umhul- 
tung abdichtend an besagtern ebenem Abschnitt 
befestigt sind. 

w 

3. Vorrichtung nach Anspruch 2, wobei besagtes elek- 
trophoretisches Display eine Triodenvorrichtung ist, 
in der besagte Leiterschicht die Anode, besagte er- 
ste Etemente die Kathode und besagte zweite Ele- 
mente das Gitter biiden. 75 

4. Vorrichtung nach Anspruch 3, wobei besagter ebe- 
ner Abschnitt eine Glasfrontplatte mit einer Oberfla- 
che ist die groGer ist ais die von besagter Kappe 

• abgedeckte Fiache, so dafl sich ein Randbereich zo 
besagter Frontplatte uber besagte Kappe und be- 
sagtes Fluid erstreckt. 

5. Vorrichtung nach Anspruch 4, wobei besagte Viel- 
heit der ersten Elemente und besagte Vielheit der 
zweiten Elemente jeweils ein Ende hat. das elek- 
trisch mit einer zugehorigen Spannungsquelle ver- 
bunden werden kann, wobei sich besagtes verbind- 
bares Ende uber besagte Kappe und besagtes 
Fluid erstreckt. 

6. Vorrichtung nach Anspruch 5, weiter mit einer auf 
besagter Frontplatte in besagtern Randbereich be- 
festtgten Displaytreiberschaltung (19), die an be- 
sagte verbindbare Enden besagter zweiter und er- 
ster Elemente angeschlossen wird. 

7. Vorrichtung nach Anspruch 6, wobei besagte ver- 
bindbare Enden Drahte sind, die mit der Displaytrei- 
berschaltung verbunden sind. 40 

8. 



9. 



10. Vorrichtung nach Anspruch 9, wobei besagte ver- so 
bindbare Enden besagter zweiter Elemente metal- 
lisiert sind. 

11. Vorrichtung nach Anspruch 10, wobei besagte Iso- 
lationsstreifen aus Photoresist bestehen. 55 

12. Verlahren zur Herstellung eines elektrophoreti- 
schen Displays mit einer Glasfrontplatte (1 2) mit ei- 



ner Vielheit von darauf aufgebrachten langlichen, 
im wesentlichen parallelen ersten Leiterelementen 
(14), einer Vielheit von langlichen. im wesentlichen 
parallelen zweiten Leiterelementen (16) und einer 
Vielheit von langlichen Isolationsstreifen (18), die 
zwischen besagten ersten Elementen angeordnet 
sind und diese von besagten zweiten Elementen 
isolieren, wobei besagte Streifen an besagten er- 
sten und besagten zweiten Elementen befestigt 
sind, wobei jeder Streifen jeweils ein zweites Leiter- 
element in einem vorgegebenen Abstand von den 
ersten Leiterelementen stutzt und wobei besagte 
Isolationsstreifen am Endabschnitt jeweils eine 
nach unten geneigte Randflache und einen Grund- 
flachenabschnitt neben besagter nach unten ge- 
neigter Randflache habea so daft die Dicke des 
Streifens in Richtung des Endes abnimmt, wobei 
besagte Grundfiache durch besagte Frontplatte 
(12) gestutzt wird und ein kontinuierlicher Flachen- 
abschnitt jedes zweiten Leiterelements in Kontakt 
mit besagtern nach unten geneigtem Rand und be- 
sagter Frontplatte ist und durch diese gestutzt wird, 
bestehend aus den folgenden Schritten: 

(a) Bildung besagter erster Elemente (14) auf 
einer Fiache besagter Frontplatte (12); 

(b) Auftragen einer Schicht aus Photoresist 
(18) auf besagte Fiache; 

(c) Belichten besagter Schicht; 

(d) gleichzeitig mit dem Belichten Regeln der 
Flachen besagter belichteter Schicht mit einer 
Maske (32) mit einem Teil, der einen ausge- 
wahlten Bereich der Photoresistschicht zur 
Herstellung eines nach unten geneigten Ran- 
des bei der Entwicklung teil- und stufenweise 
beschattet; 

(e) Entwickeln des besagten belichteten Pho- 
toresists; 

(f) Aufbringen einer Schicht aus Leitermaterial 
auf besagten entwickelten Photoresist; und 

(g) Atzen besagten Leite materials und besag- 
ter darunterliegender Photoresistschicht zur 
Bildung besagter zweiter Elemente (16) und 
besagter Isolationsstreifen (18) derart, daG ein 
kontinuierlicher Abschnitt jedes zweiten Ele- 
ments auf einer nach unten geneigten Randfla- 
che angeordnet ist. die durch einen entspre- 
chenden Isolationsstreifen definiert und auf be- 
sagter Frontplatte angeordnet ist. 

1 3. Verfahren nach Anspruch 1 2, wobei besagte Maske 
aus einem transparenten Material besteht, das teil- 



30 



Vorrichtung nach Anspruch 7, wobei alle besagten 
verbindbaren Enden von besagter Glasfrontplatte 
getragen werden. 

Vorrichtung nach Anspruch 8, wobei besagte ver- 
bindbare Enden besagter erster Elemente metalli- 
siert sind. 
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weise mit undurchsjchtigen Substanz beschichtet 
ist, die einen Tail besagter Maske lichtdurchlassig 
laGt. und wobei besagte undurchsichtige Beschich- 
tung wahrend der besagten gleichzeitigen Belich- 
tungs- und Regelschritte in Richtung des Lichtes 5 
liegt. 

14. Verfahren nach Anspruch 1 3. wobei besagte Maske 
im Verhattnis zu besagtem Licht und besagtem 
Photoresist so angeordnet ist, daB das durch be- 10 
sagten transparenten Tail besagter Maske neben 
besagter undurchsichtiger Beschichtung gehende 
Licht durch besagte Maske mit einer abgestuften 
Stromintensitat mit einem Bereich von ungefahr null 

bis zur vollen Leuchtkraft ubertragen wird und die is 
Intensitat mit zunehmender Entfernung von besag- 
tem undurchsichtigem Teil zunimmt. 

15. Verfahren nach Anspruch 14 ( wobei besagte abge- 
stufte Stromintensitat der Brechung und Diffusion 20 
des Lichtes innerhaib des besagten transparenten 
Teils besagter Maske zu verdanken ist. 

16. Verfahren nach Anspruch 12, wobei besagte Pho- 
toresistschicht im Schleuderverfahren aufgetragen 2s 
wird, mit dem weiteren Schritt des Vorbrennens be- 
sagter Frontplatte und besagten Photoresists nach 
dem Auftragen der besagten Photoresistschicht. 

17. Verfahren nach Anspruch 16, wobei besagtes zo 
Schleuderverfahren mit einer Schleuderdrehzahl 
von ungefahr 1500 U/min ausgefuhrt wird und be- 
sagte Schicht eine Dicke von ungefahr 3,5 bis 4,0 
Mikron hat. 

35 

18. Verfahren nach Anspruch 16, wobei besagter 
Schritt des Vorbrennens bei ungefahr 95 Grad Cel- 
sius erfolgt und rund 30 Minuten dauert. 

19. Verfahren nach Anspruch 12, mit den weiteren *o 
Schritten des Waschens und Plasmaatzens des be- 
sagten entwickelten Photoresists vor besagtem 
Schritt des Auftragens besagter Leitermetall- 
schicht. 

45 

20. Verfahren nach Anspruch 19, wobei besagter 
Schritt des Waschens mit Deionat erfolgt und be- 
sagter Schritt des Plasmaatzens ungefahr 1 Minute 
dausrt und bei einem Kammerdruck von rund 100 
Mikron je Quadratzentimeter, einem DurchfluG von so 
ungefahr 10 Kubikzentimeter pro Minute und einer 
Leistungsdichte von rund 1 ,6 Watt pro Quadratzen- 
timeter erfolgt. 

21. Verfahren nach Anspruch 19, mit dem weiteren 55 
Schritt des Brennens besagter Frontplatte und be- 
sagten Photoresists nach besagtem Schritt des 
Plasmaatzens. 



22. Verfahren nach Anspruch 21 . wobei besagtes Bren- 
nen bei einer Temperatur erfolgt, die urn je 3 Grad 
Celsius pro Minute von normaler Zimmertempera- 
tur auf rund 1 80 Grad Celsius ansteigt und anschlie- 
Gend fur 90 Minuten auf 1 30 Grad Celsius gehalten 
wird. 

23. Verfahren nach Anspruch 14, wobei besagte Pho- 
toresistschicht im Schleuderverfahren aufgetragen 
wird, mit den weiteren Schritten des Vorbrennens 
besagter Frontplatte und besagten Photoresists 
nach dem Auftragen der besagten Photoresist- 
schicht, des Waschens und Plasmaatzens des be- 
sagten entwickelten Photoresists vor besagtem 
Schritt des Auftragens besagter Leiterrnetallschicht 
und des Brennens besagter Frontplatte und besag- 
ten Photoresists nach besagtem Schritt des Plas- 
maatzens. 

24. Verfahren nach Anspruch 23, wobei besagtes 
Schleuderverfahren mit einer Schleuderdrehzahl 
von ungefahr 1500 U/min ausgefuhrt wird und be- 
sagte Schicht eine Dicke von ungefahr 3,5 bis 4,0 
Mikron hat, wobei besagter Schritt des Vorbren- 
nens bei ungefahr 95 Grad Celsius erfolgt und rund 
30 Minuten dauert, wobei besagter Schritt des Wa- 
schens mit Deionat erfolgt, wobei besagter Schritt 
des Plasmaatzens ungefahr 1 Minute dauert und 
bei einem Kammerdruck von rund 100 Mikron je 
Quadratzentimeter, einem DurchfluB von ungefahr 
10 Kubikzentimeter pro Minute und einer Leistungs- 
dichte von rund 1 ,6 Watt pro Quadratzentimeter er- 
folgt, und wobei besagtes Brennen bei einer Tem- 
peratur erfolgt, die urn je 3 Grad Celsius pro Minute 
von normaler Zimmertemperatur auf rund 1 B0 Grad 
Celsius ansteigt und anschlieGend fur 90 Minuten 
auf 180 Grad Celsius gehalten wird. 



Revend teat ions 

1. Un afficheur electrophoretique comprenant: 

(a) une enceinte etanche au fluide ayant une 
portion plane (12) de celle-ci qui est au moins 
partiellement transparente; 

(b) un fluide electrophoretique contenu dans la- 
dite enceinte, ledit fluide ayant des particules 
pigmentees en suspension dans celui-ci; 

(c) une plurality de premiers Elements conduc- 
teurs allonges, considerabiement paralleles 
(14) d6pos£s sur ladite portion plane et conte- 
nus dans ladite enceinte; 

(d) une pluraiite de seconds elements conduc- 
teurs allonges, considerabiement coplanaires 
(16), lesdits seconds elements conducteurs 
s'etendant dans une direction perpendiculaire 
auxdits premiers elements conducteurs dans 
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lequel lesdits premiers et seconds elements 
conducteurs definissent une matrice avec une 
pluralite d'intersections et dans lequel lesdits 
premiers et seconds elements sont selective- 
ment chargeables electriquement pour induire 5 
un deplacement desdites -particules dans ledit 
fluide. lesdites particules etant au moins par- 
tiellement visibles a travers ladite portion plane 
de ladite enceinte; et 

(e) une pluralite de bandes isolantes de grille *o 
allongees (18) interposees entre et isolant 
electriquement lesdits premiers elements con- 
ducteurs (14) desdits seconds elements con- 
ducteurs (16), chacune desdites bandes sepa- 
rant un premier Element conducteur respectif is 
des seconds elements conducteurs d'une dis- 
tance selectionnee, caracterisee en ce que 
chacune desdites bandes isolantes (18) a a sa 
portion d'extremite une surface de bord inclinee 
vers le bas et une portion da surface de base 20 
a proximity de ladite surface de bord inclinee 
vers le bas de sorte que Pepaisseur de la bande 
est reduite vers son extremite, dans lequel la- 
dite surface de base est supportee par ladite 
portion plane et une portion de surface continue 25 
de chaque second element conducteur est en 
contact avec et supportee par a la f ois ledit bord 
incline vers le bas et ladite portion plane. 

Le dispositif de la revendication 1 , dans lequel ladite 30 
enceinte inclut un element de couvercle (20) ayant 
une paroi d'extremite" et des parois laterales, lesdi- 
tes parois laterales definissant une cavite dans ledit 
element de couvercle, ladite paroi d'extremite revS- 
tue d'une couche conductrice chargeable selective- 3$ 
ment pour induire un deplacement desdites particu- 
les pigmentees, lesdites parois laterales etant 
fixees de maniere etanche a ladite portion plane 
pour former ladite enceinte etanche au fluide. 

40 

Le dispositif de la revendication 2, dans lequel ledit 
afficheur eiectrophoretique est un dispositif de type 
triode, ladite couche conductrice etant I'anode, les- 
dits premiers elements constituant la cathode et 
lesdits seconds elements constituant la grille. 45 

Le dispositif de la revendication 3, dans lequel ladite 
portion plane est une plaque de verre ayant une zo- 
ne de surface plus grande que celle couverte par 
ledit couvercle, de sorte qu'une zone de bordure de so 
ladite plaque s'etende au-dela dudit couvercle et 
dudit fluide. 

Le dispositif de la revendication 4, dans lequel cha- 
cun de ladite pluralite de premiers elements et cha- ss 
cun de ladite pluralite de seconds elements ont une 
extremite electriquement connectable a une source 
de tension associee, ladite extremite connectable 



s'etcndant au-dela dudit couvercle et dudit fluide. 

6. Le dispositif de la revendication 5, incluant en outre 
un circuit de commande d'afficheur (19) fixe a ladite 
plaque sur ladite zone de bordure, ledit circuit etant 
relie auxdites extremites connectables desdits se- 
conds elements et desdits premiers elements. 

7. Le dispositif de la revendication 6, dans lequel les- 
dites extremites connectables sont tiees par fil audit 
circuit de commande d'afficheur. 

8. Le dispositif de la revendication 7, dans lequel tou- 
tes lesdites extremites connectables sont suppor- 
tees par ladite plaque de verre. 

9. Le dispositif de la revendication 8, dans lequel les- 
dites extremites connectables desdits premiers ele- 
ments sont metailisees. 

10. Le dispositif de la revendication 9, dans lequel les- 
dites extremites connectables desdits seconds ele- 
ments sont metailisees. 

11. Le dispositif de la revendication 10, dans lequel les- 
dites bandes isolantes sont photoresistantes. 

12. Un procede pour realiser un afficheur eiectrophore- 
tique ayant une plaque de verre (12) avec une plu- 
ralite de premiers elements conducteurs allonges, 
considerablement parallels (14) deposes sur cel- 
le-ci, une pluralite* de seconds elements conduc- 
teurs allonges, considerablement paralleles (16), et 
une pluralite de bandes isolantes de grille allongees 
(18) interposees entre et isolant electriquement les- 
dits premiers elements conducteurs desdits se- 
conds elements conducteurs, lesdites bandes 
fixees auxdits premiers elements et auxdits se- 
conds elements et chacune desdites bandes sup- 
portant un second element correspondant sur celle- 
ci a une distance selectionnee desdits premiers ele- 
ments et ayant sur sa portion d'extremite une sur- 
face de bord inclinee vers le bas et une portion de 
surface de base a proximite de ladite surface de 
bord inclinee vers le bas de sorte que Pepaisseur 
de la bande est reduite vers son extremite, dans le- 
quel ladite surface de base est supportee par ladite 
plaque (12) et une portion de surface continue de 
chaque second element conducteur est en contact 
avec et supporte par a la fois ledit bord incline vers 
le bas et ladite plaque, comprenant les etapes de: 

(a) formation desdits premiers elements (14) 
sur une surface de ladite plaque (12) ; 

(b) application d'une couche de photoresistan- 
ce (18) sur ladite surface; 

(c) exposition de ladite couche a la lumiere; 

(d) simultanement avec ladite etape rfexposi- 
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tion, controle des zones de ladite couche expo- 
see a la lumiere avec un masque (32), ledit 
masque ayant une portion de celui-ci qui fait 
ecran partiellement et graduellement k une zo- 
ne selectionnee de photoresistance pour pro- 
duire un bord incline vers le bas sur celle-ci 
apres developpement; 

(e) developpement de ladite photoresistance 
exposee: 

(f) application d'une couche de materiau con- 
ducteur sur ladite photoresistance developpee; 
et 

(g) attaque dudit materiau conducteur et de la- 
dite photoresistance sous-jacente pour former 
lesdits seconds membres (16) et lesdites ban- 
des isoiantes (18) de sorte qu'une portion con- 
tinue de chaque second element soit deposee 
sur une surface de bord inclinee vers le bas de- 
finie d'une bande isolante correspondante et de 
ladite plaque. 

1 3. Le proc6de de la revendication 1 2, dans lequel ledit 
masque "est forme d'un materiau transparent par- 
tiellement revetu d'une substance opaque laissant 
une portion dudit masque transparente a la lumiere 
et dans lequel le rev§tement opaque est positionne 
vers la lumiere pendant lesdites etapes simulta- 
nees d'exposition et de controle. 

14. Le procede de la revendication 1 3, dans lequel ledit 
masque est positionne par rapport k ladite lumiere 
et k ladite photoresistance de sorte que ia lumiere 
passant a travers ladite portion transparente dudit 
masque k proximite dudit revdtement opaque est 
transmise a travers ledit masque avec une intensity 
graduee du flux allant d'approximativement zero k 
une totale intensite lumineuse, I'intensite augmen- 
tant avec la distance croissante de ladite portion 
opaque. 

15. Le procede de la revendication 14, dans lequel la- 
dite intensite graduee du flux est attribuable k la re- 
fraction et diffusion de la lumiere dans ladite portion 
transparente dudit masque. 

16. Le procede de la revendication 12, dans lequel la- 
dite couche de photoresistance est appliquee par 
centrifugation et incluant en outre retape de pre- 
cuisson de ladite plaque et de ladite photoresistan- 
ce apres ladite etape d'application de ladite couche 
de photoresistance. 

17. Le procede de la revendication 16, dans lequel la- 
dite application par centrif ugation est realisee k un 
taux de rotation d'approximativement 1500 t/min et 
ladite couche a une epaisseur situee approximati- 
vement entre 3,5 et 4,0 microns. 



18. Le procede de la revendication 16, dans lequei la- 
dite etape de precuisson est a approximativement 
95 degres centigrade pendant approximativement 
30 minutes. 

5 

19. Le procede de la revendication 12. incluant en outre 
les etapes de lavage et d'attaque au plasma d'oxy- 
gene de ladite photoresistance developpee avant 
ladite etape d'application de ladite couche de ma- 

10 teriau conducteur. 

20. Le procede de la revendication 19, dans lequel la- 
dite etape de lavage est dans de I'eau deminerali- 
see et ladite etape d'attaque au plasma est effec- 
ts tuee pendant approximativement 1 minute k une 

pression de chambre d'environ 100 microns par 
centimetre carre, une charge volumique d'approxi- 
mativement 1 0 centimetres 3 par minute et une puis- 
sance volumique d'environ 1,6 watts par 
20 centimetre 2 . 

21 . Le proc6d6 de la revendication 1 9, incluant en outre 
' I'etape de cuisson de ladite plaque et de ladite pho- 
toresistance apres ladite etape d'attaque au plas- 

25 ma. 

22. Le procede de la revendication 21 , dans lequel la- 
dite cuisson est k une temperature croissante d'une 
temperature ambiante a une temperature d'environ 

30 1 80 degres centigrade k un taux croissant de 3 de- 
gres centigrade par minute, puis une cuisson k 180 
degr6s centigrade pendant 90 minutes. 

23. Le procede de la revendication 14, dans lequel la- 
35 dite couche de photoresistance est appliquee par 

centrifugation, et incluant en outre les etapes de 
precuisson de ladite plaque et de ladite photoresis- 
tance apres ladite etape d'application de ladite cou- 
che de resistance, le lavage et I'attaque au plasma 
40 d'oxygene de ladite photoresistance developpee 
avant ladite etape d'application de ladite couche de 
materiau conducteur, et cuisson de ladite plaque et 
de ladite photoresistance apres ladite etape d'atta- 
que au plasma. 

45 

24. Le procede de la revendication 23, dans lequel la- 
dite application par centrifugation est realisee k un 
taux de rotation d'approximativement I500t/mtn et 
ladite couche a une epaisseur situee approximati- 

so vement entre 3,5 et 4,0 microns, dans lequel ladite 
etape de precuisson est k approximativement 95 
degres centigrade pendant approximativement 30 
minutes, dans lequel ladite etape de lavage est 
dans de I'eau demineralisee, dans lequel ladite eta- 

55 pe d'attaque au plasma est effectuee pendant ap- 
proximativement 1 minute k une pression de cham- 
bre d'environ 100 microns par centimetre carre, une 
charge volumique d'approximativement 10 
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centimetres 3 et une puissance volumique d'environ 
1 ,6 watts par centimetre 2 , et dans lequel ladite cuis- 
son est a une temperature croissante d'une tempe- 
rature ambiante & une temperature d'environ 180 
degres centigrade a un taux croissant de 3 degres 5 
centigrade par minute, puis une cuisson a 180 de- 
gres centigrade pendant 90 minutes. 
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FIG. 1 
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FIG. 3 
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